We report an uncommon case of symptomatic venous malformation of the larynx in a 22-year-old man, and the successful surgical management thereof. A detailed radiologic investigation of the lesion was done, followed by surgical excision via a suprahyoid pharyngotomy using cold instruments. Long-term follow-up was maintained, and the patient had subjective and objective resolution of his symptoms and signs at 3 years postoperatively. We conclude that radiology can reveal hitherto unsuspected extensions of vascular malformations in the neck and that surgical excision is a viable mode of treatment in upper aerodigestive venous malformations.
Introduction
Laryngeal vascular lesions are uncommon in adults, although they are one of the most common benign tumors of the head and neck region in children. The clinical features and treatment options depend on the type and location of the lesion. A large venous malformation involving the larynx poses a surgical challenge to the otolaryngologist. We describe the suprahyoid pharyngotomy approach in the surgical excision of such a lesion. We also discuss the reasons for preferring this approach over other treatment modalities in our case.
Case report
A 22-year-old man presented with a 3-year history of progressive swelling over the left side of the neck, progressive exertional dyspnea, snoring, and hoarse voice. On examination, a soft, compressible mass was found on the upper part of the left side of the neck, anterior to the sternocleidomastoid muscle at the level of the ala of the thyroid cartilage.
Videolaryngoscopic examination showed a huge, globular, bluish mass with a bosselated surface arising from the left lingual surface of the epiglottis, extending to the left and right aryepiglottic folds and arytenoids. The passage to the larynx was completely obscured by the mass (figure 1), but the flexible laryngoscope could be insinuated along the right side of the mass to visualize a normal glottis with mobile vocal folds. The valleculae and base of the tongue appeared normal.
A contrast-enhanced computed tomography (CT) scan done elsewhere was reported to show an enhancing mass lesion involving the base of the tongue and the supraglottis, and extending to the left side of the neck and breaching the thyrohyoid membrane. Medially, the mass was extending to the pharyngeal lumen, distorting the normal anatomy of the epiglottis and supraglotttis. There was no lymph node enlargement.
Magnetic resonance imaging (MRI) with gadolinium contrast done at our institution showed a large mass lesion measuring 6.7 × 5.2 × 5.2 cm. It was hypointense on T1-weighted images and hyperintense on T2-weighted and short T1 inversion recovery (STIR) images. It extended superiorly from the left half of the base of the tongue, involving the glossoepiglottic fold, both surfaces of the epiglottis, the pre-epiglottic space, both aryepiglottic folds, and the left pyriform sinus. It extended to the neck through both thyrohyoid membranes, more on the left side (figure 2). Inferiorly, it extended to the anterior one-third of the vocal folds on both sides. The radiographic characteristics were suggestive of a vascular "low-flow" malformation. Neither CT nor MRI revealed any feeding vessels.
We decided to surgically explore the lesion rather than try sclerosing injections or laser excision, even though facilities for these modalities of treatment were available at our center. This decision was based on the walled, irregularly shaped vascular channels lined by flattened endothelial cells that appeared edematous. The vascular channels also contained focal thrombosis ( figure  3 ). This was consistent with a venous malformation.
Follow-up. Repeat CT and MRI performed at the end of 6 months revealed minimal residual mass only in the pre-epiglottic fat (figure 4). The patient was seen for follow-up regularly for 3 years. There was no evidence of any recurrence as revealed by repeat videolaryngoscopy (figure 5).
Discussion
MacKenzie described the first laryngeal hemangioma in 1871. 2 Sweetser, in 1921, classified them into infantile and adult types. 3 Presently, the most accepted clinical classification of size of the vascular mass, patient factors, and on our previous experience with such lesions. 1 Surgery. Following a preliminary tracheotomy, the lesion was approached via a horizontal transcervical incision at the level of the hyoid bone. Dissection was carried out through the suprahyoid plane to reach the vallecula. In the neck, a bleeding, hemangiomatous, 3 × 3-cm mass was found. It had breached the thyrohyoid membrane to reach the left thyroid ala. This was extending to the left pyriform sinus, both aryepiglottic folds, both surfaces of the epiglottis, the left vallecula, and the left side of the base of the tongue.
Through a horizontal pharyngotomy incision, the mass was excised completely. No untoward bleeding occurred, and satisfactory hemostasis was achieved with bipolar coagulation and vascular clips. No blood transfusion was needed.
Since both aryepiglottic folds were lost, the epiglottis, which was bereft of mucosa on both its surfaces, was attached only by its petiole to the thyroid cartilage. The incised base of the tongue needed to be anchored to the periosteum of the hyoid bone with continuous sutures. The base of the epiglottis was also fixed to the inner periosteum of the hyoid bone. The defect in the thyrohyoid membrane on the left side was closed by approximating the cut edges of the thyrohyoid muscle. The pharyngotomy incision was closed in two layers with reapproximation of both pharyngeal muscles and mucosa.
A suction drain was kept in the subplatysmal plane, and a nasogastric feeding tube was introduced. The patient tolerated the procedure well. The drain was removed after 48 hours, the sutures on the seventh day, the tracheotomy tube on the tenth day, and the nasogastric tube on the fifteenth day. Oral feeds were started from the twelfth day onward and increased gradually.
The patient was discharged on the fifteenth day after any aspiration while swallowing was ruled out. Laryngoscopy performed prior to discharge showed postoperative edema, but with an adequate laryngeal inlet for breathing.
Histopathology. The section of the dissected specimen showed large, dilated, thin- vascular lesions is the one described by Mulliken and Glowacki. 4 Physical findings, clinical behavior, and cellular kinetics are the parameters relevant to this biologic classification. Accordingly, there are two types of vascular lesions: hemangiomas and vascular malformations. The latter type is further divided into arterial, arteriovenous, venous, capillary, and lymphatic types. The two main distinguishing characteristics are presence at birth and progression. Hemangiomas are often not present at birth (40%), but make their appearance during the first month. A proliferative phase, lasting an average of 3 months, is followed by a slow, but eventually complete, involution. In contrast, malformations are always present at birth, their growth is commensurate with the patient's, and they never involute. 5 In our case, the clinical diagnosis of laryngeal venous malformation was made on the basis of the following features: progressive (laryngeal) symptoms in a young adult and a soft, compressible bluish-hued mass in the supraglottis.
MRI and angiography are useful and necessary in confirming the vascular nature, type, and extent of the lesion. As can be seen in our case, the tumor is often far more extensive than observed during clinical assessment.
Management options vary, depending on the type, location, and size of the vascular lesion. Disparate modalities have been described in literature over time. Clinical observation, systemic corticosteroids, 6 radiation (external beam and gold implants 7 ), surgical excision, sclerosing agents, 8 cryotherapy, 9 embolization, 10 and laser have all been reported with varying claims of success. However, as with the classification of these lesions, present-day management is more type-specific. A summary of this is detailed in an excellent article on the subject. 11 Hemangiomas have been managed conservatively (observation and repeat evaluations) and by superficial and interstitial laser therapy and/or surgery. Among the vascular malformations, "low-flow" lesions have the most varied treatment options. These include superficial or interstitial laser therapy, depending on the site of the venous or capillary lesion; a combination of these, with or without surgery in cases involving bigger lesions; and only surgery for lymphatic malformations. Embolization is the standard treatment for "high-flow" lesions.
Many authors have reported good results with sclerotherapy for venous malformations. At the same time, the hazards are also well documented. Acute blistering, deep ulceration, hemoglobinuria, and even vocal fold palsy have all been listed in this regard. 12 Also, the size of the lesion in our case would have necessitated many treatment sessions. 13 We were justifiably apprehensive in trying this modality. Radiation therapy has the potential for later malignant transformation. Several authors consider CO 2 laser excision not advisable for vascular malformations as it can seal vessels only up to 0.5 mm in diameter, and vessels in cavernous hemangiomas are Suprahyoid pharyngotomy for exciSion of laryngeal venouS malformation often larger than this. 14 Nd:YAG laser use has, however, shown great promise. Recent reports have described successful management of airway venous malformations using this laser. 15 Although we were familiar with the technique and had the equipment available, we decided against the use of laser in our case. The two main factors influencing this decision were the possibility of postlaser edema and the need for multiple treatments. The size and site of the lesion were a concern in light of the former. Patient compliance and expense made the latter impractical in our setting. Hence, we considered surgical excision to be the method of choice for managing this lesion. The radiologically evident size of the lesion and potential need for tracheotomy were the major factors influencing our decision. Other authors have reported a similar approach. 16 Our experience in this case was that bleeding was very manageable using conventional surgical hemostatic methods. We have noted successful resection over reasonably long-term follow-up, there being no recurrence for 3 years. One large series report suggests incomplete initial resection (77%) of hemangiomas. 17 
Conclusion
Laryngeal venous malformations are a rare occurrence. They warrant treatment because of obstructive symptoms of the upper aerodigestive tract. Radiologically, they are more extensive than diagnosed by clinical assessment. MRI with gadolinium contrast, with angiography where indicated, is the "gold standard" for these lesions.
Laser, especially Nd:YAG, has proved to be an effective tool in excising these lesions. However, lesion characteristics and patient factors can preclude its use in some cases. Surgical excision is the best mode of treatment in such cases, especially with regard to the cost and convenience for the patient.
In our case of supraglottic venous malformation, the suprahyoid approach to the base of the tongue, with excision using cold steel, proved to be an adequate surgical option. Figure 5 . Videolaryngoscopy performed more than 2 years after surgery shows the epiglottis and glottis. No evidence of recurrence is seen.
